Tanshinone IIA activates calcium-dependent apoptosis signaling pathway in human hepatoma cells.
Tanshinone IIA (Tan IIA), a natural product from herb Salvia miltiorrhiza Bunge, has potential anti-tumor activity. The aim of this study was to pinpoint the molecular mechanisms underlying Tan IIA-induced cancer cell apoptosis. Human hepatoma BEL-7402 cells treated with Tan IIA underwent assessment with MTT assay for cell viability, 10-day culture for colony formation, flow cytometry and fluorescence microscopy for apoptosis and cell cycle analysis. Changes in intracellular [Ca(2+)] and mitochondrial membrane potential (∆ψ) reflected the calcium-dependent apoptosis pathway. RT-PCR was used to detect gene expression of Bad and metallothionein 1A (MT 1A). Cytotoxicity of Tan IIA was tested in human amniotic mesenchymal stem cells (HAMCs). Tan IIA exhibited dose-dependent and time-dependent anticancer effects on BEL-7402 cells through apoptosis and G(0)/G(1) arrest. Cells treated with Tan IIA increased their intracellular calcium, decreased their mitochondrial membrane potential and induced Bad and MT 1A mRNA expression. No adverse effects of Tan IIA were found in HAMCs. In conclusion, these results indicate that Tan IIA-induced cancer cell apoptosis acts via activation of calcium-dependent apoptosis signaling pathways and upregulation of MT 1A expression.